Low pay is a significant and growing issue in many developed economies. Sectoral approaches are often used in both economic development and labour market policy, yet there is little evidence on how low pay and earnings mobility vary by sector. This article investigates this issue in the UK. It shows pronounced sectoral variations in low pay and earnings mobility. It highlights the policy implications of growth in large, low paying sectors.
Introduction
Policymakers in the UK have focused on the supply side of the labour market. In common with other countries, this 'work first' approach has aimed to incentivise work, but paid little attention to skills or wage progression once in employment (Bruttel and Sol, 2006) . As policymakers have focused on raising the employment rate, economic change has altered lower levels of the labour market. Long-term processes of technological change and international trade have apparently led to processes of employment polarisation and the decline of some mid-wage jobs for relatively less well-educated workers (North et al., 2009; Goos and Manning, 2009; Holmes and Mayhew, 2010; Sissons, 2011) . Institutional change and falling rates of trade union membership have also reduced the bargaining power of lowwage workers, while increased use of outsourcing has led to a sharper focus on the cost of many low-skilled jobs. More recently, the 2007/8 global financial crisis had a disproportionate impact on the low-skilled labour market, with higher-earners relatively shielded from its impact (Lee, 2014; McKnight, 2015) .
Following the financial crisis, the UK experienced what was described as a 'jobs miracle' by then Prime-Minister David Cameron, as employment rates remained relatively high despite weak GDP growth (Cameron, 2015) . During the recession and through the early 2010s, workers in the UK experienced historically large reductions in the real value of wages (Blanchflower, 2015) across the wage distribution (Machin, 2015) . UK productivity also stagnated (ONS 2015) . The policy focus remained on getting individuals into work, but offered relatively little help to support them into appropriate employment (Wright, 2016) .
Less is spent on Active Labour Market Policy (ALMP) in the UK than in comparable economies (Berry, 2015) , and spending is focused largely on job entry, with less emphasis on the sustainability of outcomes or quality of employment (although there have been some modest shifts in this regard) (Sissons and Green, forthcoming) . At the same time, vocational training was often of poor quality, with the result that some workers were entering the labour market without required skills (Wolf, 2011) . Post-compulsory education moved from being funded by the state to being funded by individuals and employers (Foster, 2017) . The UK's strong employment performance in the period was accompanied by dire wage growth: of OECD countries, only Greece had worse real wage growth between 2008 and 2015 (Tilly, 2017) . There are significant concerns about the nature and extent of low pay in many developed economies (Marx et al., 2012; Bennett, 2014; Linneker and Wills, 2016) , and the UK has one of the highest rates of low pay in the OECD (Corlett and Whittaker, 2014) . This is, in part, the result of these policy efforts, as the coalition government of [2010] [2011] [2012] [2013] [2014] [2015] saw low pay as a necessary evil if employment rates were to be kept high (McKnight, 2016) .
There are now significant concerns about the nature and extent of in-work poverty in the UK, with claims that a new "precariat" of low wage service workers in precarious occupations on non-permanent employment contracts has emerged (Lindsay and McQuaid, 2004; Standing, 2011 , Rubery et al., 2016 Montgomery et al., 2017) . Similar trends are apparent in a number of other countries with liberal welfare regimes, which have increased the value of minimum wages in an effort to partly redress the more deleterious effects of labour market deregulation (Wilson, 2017) .
Patterns of low pay vary significantly by sector. Yet, the ongoing focus of UK economic development policy has been on advanced high-technology sectors (such as aerospace), with relatively less emphasis on low-productivity areas of the economy (see HM Government, 2017) . The decline of employment in manufacturing, which traditionally offered relatively high wage jobs, has been accompanied by growth in relatively low wage employment in the service sector, including work in care and retail, with many of the long-term unemployment resistant to changing sectors. Concerns about sectoral change overlap with those about wage mobility and the ability of workers to escape low pay, and research has increasingly considered the potential for low wage workers to escape low pay (Bennett, 2014; Marx et al., 2012) . In the UK, there is increased interest in the role of low-paid sectors in the UK's productivity problem, with low pay sectors responsible for around a third of the productivity gap between the UK and countries such as France or Germany (Thompson et al., 2016) .
Raising productivity in low-paid sectors might potentially both increase productivity and reduce low-pay (Joseph Rowntree Foundation, 2017).
However, there is relatively little academic evidence on sectoral variation in low pay and earnings mobility. This is an important omission for both policy and research. Low pay matters for research and policy related to poverty: in the UK in 2013 more than half of those in poverty were in working households (Joseph Rowntree Foundation, 2014), while pay rates are an important determinant of household poverty (Maitre et al., 2012) . Moreover, in the context of relatively low unemployment in the UK it is also important to consider how upward earnings mobility from low pay can be achieved. For policymakers, sectors are important for targeting, both in terms of the sectors which economic development policy seeks to encourage and the way in which the government addresses productivity. For example, sectoral bodies have long been used in the UK as a way of improving and addressing sectoral skills needs (Leitch, 2006; Payne, 2007 ; Department for Business Innovation and Skills, 2014), although their role has been more peripheral than in some other countries (City and Guilds, 2011; Green et al., 2016) . Unions are also regularly involved in wage-bargaining at a sectoral level. Some support for the unemployed has been delivered on a sectoral basis, with 'sector-based work academies' forming part of the UK Coalition government's agenda (McKnight, 2015; Ward et al., 2016) . This has formed part of the 'work first' approach which has prioritized high volume, but often low-paid employment opportunities. The UK case has wider implications as it has a combination of a strong focus on supply side policies, relatively weak institutional coordination and little focus on the demand side of the labour market.
This article aims to develop a 'big picture' view of low pay in the UK's labour market with a focus on how this relates to sector. It does this through an analysis of two different datasets:
(1) the Quarterly Labour Force Survey (QLFS), which offers a large sample size but only considers individuals for a snapshot in time, and (2) the Five-Quarter Longitudinal LFS (LLFS) which 'follows' individuals for five quarters and so allows short-term labour market transitions to be investigated. It investigates three central research questions:
(1) How do patterns of low pay vary by sector and to what extent are any sectoral variations related to worker characteristics, rather than sectoral variation independently?
(2) Do probabilities of leaving low pay vary sectorally, and are these related to worker characteristics? (3) How do these sectoral variations relate to likely future trends in the profile of employment?
The article argues that the growth of some high-employment, low wage sectors in the UK economy is in part the result of government decisions in both labour market policy and economic development policy. The article's key finding is that there are pronounced 'sectoral effects' in low pay, which exist even when controlling for individual characteristics. This suggests that policy focused on sectors has a stronger role than is currently the case to play in shaping the wage distribution. In addressing both current and future projected sectoral dimensions of the labour market, this article makes a number of contributions to the literature, which has tended to focus on the decline of manufacturing and resulting unemployment (e.g. Beatty et al., 2009; North et al., 2009) . It is the first article to focus on the links between sector of employment and low pay in a quantitative framework. In doing so, it helps to inform policy debates about how low pay should be addressed. It also uses a research methodology which includes controls for probabilities of employment, so addressing concerns about selection into low-paid employment, something largely unacknowledged in the literature to date. Moreover, this article is the first to show independent sector effects on low pay, independent of other personal characteristics.
In addressing these issues, we begin by reviewing the literature on the nature of structural change in the economy, how low pay varies by sector and the implications for policymakers.
In section three, we present descriptive statistics investigating the characteristics of low-paid employment and also short-term transitions out of low pay and how these vary by sector.
Section four presents descriptive statistics, before section five sets out a regression model which considers the extent to which low pay patterns and transitions vary by sector, before relating patterns of low pay to projected future growth. Section six considers implications for policy.
Sectoral change, low pay and employment

Economic change and the low-wage labour market
There is widespread concern about the changing labour markets of many developed economies. There are many ways to explain this, but the dominant theoretical model has come from economics: the idea of employment polarization (Jones and Green, 2009; Holmes and Mayhew, 2010; Sissons, 2011) . A set of related changes have occurred -technological change, the decline of labour market institutions, offshoring, and changes in product market demand -which have helped improve the productivity of certain occupations, while substituting for other jobs (Goos and Manning, 2009 ). The result has been employment polarization: growth in cognitive work at the top of the labour market; decline in mid-skilled, mid-paid employment which is either vulnerable to outsourcing (manufacturing) or can be automated (book-keeping); and growing employment towards the bottom, in jobs which are hard to automate (such as care work) in service industries which suffer from low productivity growth.
A related explanation for sectoral change comes from Baumol's (1967) work on unbalanced growth. He argues that there are two types of economic activity: (1) "technologically progressive activities in which innovations, capital accumulation, and economies of large scale all make for a cumulative rise in output per capita" and (2) those which "by their very nature permit only sporadic increases in productivity" (1967: 415-416) . Type 1 includes industries like Manufacturing, in which innovation increases productivity and enables output to increase as employment falls. Type 2 includes service activities such as teaching, where increasing efficiency (e.g. by increasing class sizes) is not always seen as positive. In this way, productivity improvements in some sectors may then lead to labour being reallocated into those in which it is least productive, in a purely financial sense. This literature leads to the concern that there would be growth in the number of low wage jobs. It also suggests that the shrinking middle of the labour market might reduce earnings progression, by providing fewer mid-level 'stepping stone' jobs.
Sectors, economic development and labour market policy
The concepts suggested are helpful in explaining low pay, but policy also plays a significant role. There are longstanding concerns about the UK growth model and its relationship to employment quality. The labour market is lightly regulated, which some argue has increased employment insecurity (Davies and Freedland, 2007) . Unionisation is associated with a lower rate of low-paid work but has almost halved since the late 1970s (Grimshaw, 2011;  Department for Business Innovation and Skills, 2015) . Influential studies have suggested a low-skills equilibrium and weak institutions may have constrained firms' movement to higher skill/higher pay operating models (Finegold and Soskice, 1988; Wilson and Hogarth, 2003) .
Estevez-Abe et al. (2001) argue the relative abundance of particular skills will influence firms' strategies. With limited employment protection and low replacement benefits, workers have few incentives to develop specific skills. Moreover, there are well recognized failures in the vocational education system (Wolf, 2011) . The result is a relative abundance of low-level skills, with few incentives for employers to develop high-road product strategies. There is also evidence of high rates of skills under-utilisation, demonstrating the importance of employer practices and demand-side issues (Keep, 2016) .
Successive UK governments have believed that labour market activation, and increasing employment rates, would help address the problem of high levels of low pay. Active labour market policy is seen as an important way of addressing poverty, a policy assumption increasingly prevalent across Europe (Scott, 2006) . There is some evidence on this point. Jenkins (2013) shows that the majority of exits from poverty are associated with entry into employment. Similarly, it is hard to see families leaving poverty without some form of sustained employment. However, there is a growing realization that entry into employment is, while necessary in most cases, not a sufficient condition for leaving poverty (Lewis, 2011; Shildrick et al., 2014) ).
Sectoral approaches are also widely used in economic development policy. The UK has a laissez-faire economic model, with little economic coordination and only limited attempts to shape its sectoral structure (Hall and Soskice, 2001 ). The result is a sectoral employment pattern dominated by market processes, rather than conscious policy efforts. Under the coalition, UK policymakers attempted to 'rebalance' the economy away from Finance and towards other sectors, notably Manufacturing. However, progress towards this goal was questioned, as were the efforts the British government put in place to try and achieve them (Berry and Hay, 2016) . Instead, there remained an overarching focus on high-end sectors in economic development, such as Finance and High-technology, with little effort to shape the economy at the lower end.
Evidence gaps and research questions
Few studies have considered the sectoral patterns of low pay. An important question is how low pay varies by sector, and whether this is due to the composition of the workforce or some 'sectoral' factor. In an early UK study, Bosanquet and Stephens (1972) investigate patterns of low pay and conclude that it is mainly found in Services, with Manufacturing paying better.
Most studies have focused simply on worker characteristics, such as education, ethnicity or age. But it is important to know whether there is an independent 'sector effect' on low pay, beyond individual worker characteristics. Yet, despite widespread interest in low pay, there is little evidence on this point.
A second, related question is sectors role in influencing earnings mobility out of low pay. Kemp et al. (2004: 45) argue that the type of employment is as crucial in potentially acting as "stepping stones" to new, better paid employment. Considering Scotland, Scott (2006: 680) argues that: "There remains a continuing need to build ladders up out of the marginal jobs most likely to be available to low qualified workless people, not least in the significant public sector where many of the most disadvantaged are most likely to find their first jobs." Some sectors provide employment for a short time who then find better paid employment elsewhere, such as students who later move to graduate jobs. Alternatively, mobility may be within-sector, as workers progress in work. Using long-term earnings data, Hurrell (2013) investigates the extent to which industries matter for upwards earning mobility. He finds that Manufacturing workers, Wholesale and Retail workers and Accommodation and Food Service workers have lower probabilities of escaping low pay. Hurrell's results are helpful as they consider a long-time period, but they do not control for initial likelihood of becoming low paid.
A final question has also been unexplored: what do future patterns of sectoral employment growth imply for low pay? Given the projections of some economic models, that there will be growth at the top and bottom in the labour market, it is important to consider medium-term projections of employment structure and what these mean for low pay. For example, if Baumol's view that cost disease will lead to large increases in employment in low productivity sectors is correct, this will have implications for future patterns of low pay and so policy in this area.
Data and Methodology
The Labour Force Survey
To investigate sectoral variation in low-pay this article uses two related datasets for the period 2010-2014. First, we use the Quarterly Labour Force Survey (QLFS) to give a 'big picture' overview of sectoral variation in low pay. This dataset gives the largest available sample size and so provides the most accurate overview. However, it gives no information on whether individuals remain stuck in low pay or leave rapidly. To address this limitation, we also use the 5 Quarter Longitudinal Labour Force Survey (LLFS). This is a reduced version of the QLFS with each worker interviewed for five successive quarters. However, the sample is significantly reduced, as is the number of questions asked. 
Defining low pay
There is no independent measure of 'in-work poverty' in the LFS. Instead, we document low pay in the labour market using the common definition of "hourly wages below two-thirds of gross median hourly pay for all employees" (Gardiner and Millar, 2006; Solow, 2008; Corlett and Gardiner, 2015) . We estimate this according to wages in 2015 data as follows:
1. Low pay: hourly wages of less than 2/3 rd s of gross median hourly pay for all employees. Indexed to 2015 money this is £7.43.
We also consider an additional variable calculated using the LLFS:
2. Upward earning mobility:Whether an individual in low pay in Q1 is no longer in low pay by Q5 (while remaining in employment). 
Descriptive results
We begin with descriptive results. According to the estimates in Table 1 around 21% of the workforce is in low pay, with little yearly variation except a small up-tick in 2014. However, there are significant sectoral differences. Recreation (30%) and Administration and Support (30%). Table 1 here   Table 2 here
These figures may distort our view of the low paid as very small sectors may have high shares of low paid workers. To give a view of the composition of the low paid workforce, Table 3 shows the proportion of all low paid working in each sector. Over a quarter of the low paid are in the Wholesale and Retail Sector (27%), with 16% in Accommodation and Food Services, followed by Education (9%), Manufacturing (8%) and Residential Care (6%).
Overall, these sectors account for 46% of employment but 66% of low paid employment. Table 3 here 5 The two very small sectors -Extra-territorial and Households as Employers, are merged into "Other Service Activities".
The evidence presented above is static and does not consider progress over time. It is also useful to consider whether workers in particular sectors are more (or less) likely to experience pay rises and so escape poverty. Table 3 
Figure 1 here
Finally, we consider how these two indicators are related. Figure 1 shows the relationship between the share of workers in low pay and the share of workers in low pay in Q1 who leave it by Q5. As might be expected, the relationship is negative and statistically significant: the sectors with the highest share of low paid workers have the lowest chance of leaving it. Low pay in these sectors is likely to be sustained rather than a short-term issue.
Regression models and results
Modelling probabilities of low pay
It is useful to know the extent to which poverty is determined by the sector or the characteristics of the workforce. In the former case, policy may be best targeted at the sector itself, the firms within it or through sectoral bodies. In the latter case, it might be more important to focus on sector-neutral factors such as workforce skills. To investigate this, and see if there is some innate 'sector' effect, we run two forms of multiple regression models.
We present marginal effects which show the percentage increase in probabilities resulting from working in different sectors.
The basic models are estimated as probit regressions (using a binary response variable). We use two dependent variables: (1) whether the individual is in low pay, and (2) if the individual has left low pay in Q5 if they were in low pay in Q1. We also control for a set of personal characteristics likely to impact on probability of low pay. First we include three variables for education: low (no formal qualifications, GCSE grades D-G, 'Other qualifications'), medium (A-Levels or higher, GCSE grades A-C, ONC/BTEC) with a reference category of high (Degree level or Higher Education). Better-educated workers are less likely to be in low pay, but we expect relatively less well qualified workers to be more likely to be in low pay.
We also control for relevant individual characteristics. As workers develop skills and experience with age, we include a simple variable for age. Yet because the benefits of pastexperience may diminish with time, we control for this with age squared. According to standard human capital theory, the coefficient on the former should be positive and the latter negative. Ethnicity and migration status may also matter. To account for possible labour market discrimination, we include a variable for non-white ethnicity. Migrants may be particularly likely to enter low wage work, so we also control for whether workers are UKborn. Clearly, gender will influence probabilities of low pay. There are longstanding concerns about both gender discrimination and the impact of motherhood on careers (Stewart, 2009; . Because of this, we expect women to be more likely than men to be in low pay. We also control for disability which, because of discrimination in the labour market and restricted access to some jobs, we expect to increase probabilities of low pay (Beatty et al., 2009 ).
Finally, we include a control for whether workers are part-time. We expect part-time workers to be particularly likely to experience low pay.
As the chances of being in low pay are conditional on entry into low pay in the first place, selection bias is a problem in these models. To address this issue, we estimate a Heckman selection model (technically, to correct for sample selection bias). This basically runs a regression for probability of being in low pay and then uses that to 'correct' the second stage regression for probability of escaping it. Doing so requires a variable which is positively related to labour market entry, but which has no relationship with probabilities of low pay employment. In this case, we use whether the individual is divorced which is negatively related to labour market entry but has no relationship with low pay. For the upwards earning mobility variable, disability status is associated with being in low pay, but does not seem to be statistically significantly related to future upward earning mobility. Table 4 gives the results of the regressions. Columns 1-3 consider the probabilities of low pay. Column 1 includes only year / quarter dummies to control for time-trends, they do not include other controls and are essentially a statistical significance test for the descriptive statistics, controlling for year-on-year variation. Column 2 includes controls for personal characteristics such as education, migration status, gender, ethnicity, disability and age (including these helps separate out an independent 'sector' effect from labour market impact of these personal characteristics). Column 3 gives the results of the Heckman selection model which controls both for personal characteristics and the selection into the labour market.
Results: Low pay by sector, controlling for worker characteristics
Marginal effects are presented, giving percentage changes controlling for other factors. Columns 4-6 consider the relationship between sector and chances of leaving low pay by Q5.
In this case, the Heckman models are estimated on probabilities of being in low pay in Q1.
First, we consider how chances of leaving low pay vary by sector. Relative to Education there are higher probabilities of being in this category in two sectors: Wholesale and Retail and, without controls, Accommodation and Food. This may be because of the higher probabilities of being in low pay in these sectors, so column 6 repeats these with selection into low pay considered. The results here suggest that, controlling for personal characteristics and selection into low pay, the sectors with higher probabilities than manufacturing of leaving low pay are Human Health, Finance and Insurance, and Public Administration and Defense. Overall, the picture is one where sector also matters for upwards earnings mobility: low paid workers in these sectors have a higher chance of not being low paid a year later.
Future growth in low pay occupations
The final research question concerns the implications of sectoral change for patterns of low pay in the future. To investigate this question, we relate the descriptive statistics set out in section 4 to the most recent 'Working Futures' employment projections for the UK economy between 2014 and 2024 (Wilson et al, 2016) . Projections are given by sector and occupation over the next ten-year period and are based on both past trends and macroeconomic forecasts. Manufacturing, a relatively larger sector and one which provides reasonably well-paid work for those without degrees, is projected to shrink significantly. Much of this will be accommodated by replacement demand, but this will change the structure of the labour market.
However, it is still useful to see the sectors likely to experience the largest increase in the number of low-paid workers. The sectors with high employment growth and low pay are those which are the highest priority to address these challenges. Accommodation and food services is expected to experience significant growth which means that, if the rate of low pay remains the same, there will be an additional 190,000 low paid workers in the sector, with
Wholesale and retail adding a further 131,000. If all three Health and Social Care sub-sectors were combined, they would also create an additional 47,000 new low paid jobs. Overall, these suggest substantial growth in the low-paid economy, with a small number of sectors producing the lion's share of new low paid jobs. Past research, however, has suggested that many of the long-term unemployed can be resistant to taking employment in these expanding sectors of the economy.
Conclusions and implications for policy
Since the 2007/8 crisis, the UK has experienced relatively high rates of employment, but at the cost of low real wage growth. Low pay has become a significant problem. Most of the key policy agendas have focused on the supply-side, with the result that many workers found employment in sectors with high rates of low pay. This article has focused on the importance of sectoral variation in low pay, both in understanding the characteristics of low pay in the UK and the policy measures which might deal with this. It documents a number of new empirical findings. First, we find pronounced sectoral variation in the extent of low pay. For example, workers in Accommodation and Food Services are 25% more likely to be in low pay than workers in Manufacturing, when controlling for age, gender, qualifications, ethnicity, disability and migration status. This suggests that there is a 'sector effect' independent from the personal characteristics of workers in the sector. For policymakers, focusing interventions -for example, skills upgrading -in these sectors might be a useful way to target low pay. In particular, there have been significant efforts to expand coverage of a voluntary living wage across the UK (Wills and Linneker, 2014; Linneker and Wills, 2016) .
Our results suggest sectors where efforts could be best focused.
A challenge of these low pay sectors is if workers are unable to increase their earnings. This article's second research question investigated sectoral patterns of upward earnings mobility.
There is also pronounced sectoral variation in short-term movements out of low pay. Many of the sectors with high probabilities of upward earnings mobility, for example Human Health and Education, are dominated by the public sector. If policy is focused on improving living standards for those already in work, some form of targeting by sectors matters. While the UK welfare-to-work programmes of the early 2000s were focused on job entry (Taylor and Rees, 2016) , there has recently been greater focus on outcomes of job sustainability and progression. The challenge here is that while providers have often focused on placing claimants into employment in low-wage service jobs, these are in sectors with little upward mobility. Growth in low wage service employment in sectors with low upwards mobility may make it hard to reconcile the targets of activation and progression. Moreover, other policy agendas -such as the introduction of fees for employment tribunals -have made it harder for workers to lobby for better conditions. New approaches to job design and training will be needed here (Sissons et al., 2017) .
Finally, the article has considered future growth in low paid employment. According to patterns of projected employment growth by sector there is likely to be significant growth in Accommodation and Food Services, Wholesale and Retail, and Admin and Support.
Addressing high rates of low pay in these sectors is a potentially important target for government policy to address challenges of low pay in future.
These results are rooted in the UK's dominant policy model, which has focused on supplyside labour market interventions with little effort to shape the sectoral composition of the economy. The result has been relatively high levels of low pay, driven by high employment in low wage sectors. One way of dealing with this has been the use of a wage floor, with a minimum wage of some form. These influence the low paid sectors disproportionately (Thompson et al., 2016) . The question is whether they will respond by increasing productivity or further reducing working conditions for low wage workers. Evidence from past minimum wage analyses suggests that in the UK they have tended to increase productivity in low wage sectors (Riley and Rosazza Bondibene, 2017) , although these depend crucially on the level at which the minimum wage is set. Other aspects of labour market policy areas also matter, one area which has been underexplored in UK labour market policy is the idea that improving progression may help in reducing low pay. There are some signs that policymakers may be beginning to address these challenges, with new ideas emerging in how progression can be improved in low wage sectors ).
However, low pay is not simply a result of labour market policy. Outcomes in the labour market are the result of both policy frameworks (in labour market and other domains) and business activity. Since the 2007/8 financial crisis, UK policymakers have drawn on the idea of 'rebalancing' the economy away from crisis-prone financial services to manufacturing (Hay, 2013) . As the evidence above shows, Manufacturing tends to have relatively low probabilities of low pay, even when controlling for workforce characteristics (although low paid manufacturing workers have relatively low upwards wage mobility, and there will be division within manufacturing). A policy shift to aid manufacturing may help reduce low pay.
Yet, as Hay (2013) notes, manufacturing is unlikely to become a major employer in the medium term. Industrial policy to rebalance the economy has some role to play in addressing low pay, but it is unrealistic to expect major sectoral shifts, and even if this did happen the impact on low pay would be modest.
Two areas may prove more fruitful for policymakers. In the framework Estevez-Abe et al.
(2001) develop, businesses respond to the supply of skills. The UK's low pay problem in sectors such as retail may reflect abundant supplies of workers with low level qualifications and business models that take advantage of them. Any efforts must focus on the quality of training, rather than simply the quantity. Policy development has been in this direction, but it will take time to see if improvements have any results. Secondly, changes in the system of vocational education in the UK would address this problem. However, post-Brexit changes in business models are perhaps more likely to be achieved through reduced labour supply as migrants no longer come to the UK. However, there is a strong rationale for policymakers to intervene to change business models, although this is hard to do. Within retail, for example, some companies have managed to follow strategies based on higher-wages (Ton, 2014) , while others have focused on a low-skill, high turnover route (Devins et al., 2014) .
Overall, these results suggest an important tension for public policy: labour intensive, lowproductivity sectors provide employment, but at the cost of low labour productivity and pay.
The challenge for policymakers is to reduce the extent of low pay, but to ensure the employment rate remains high. For example, automation and e-commerce may increase productivity in retail, but may reduce employment. It is unclear how to balance these two goals. However, there are some clear areas for policy. First, the public sector is a large employer and can show a lead in this area, while other sectors, such as care work, have an important element of state funding (at least for some beneficiaries). The example of social care is an instructive one. This is often projected to be a key future growth sector, and one in which the public sector plays a key role. Yet employment is often low paid and insecure, with a high prevalence of non-standard employment contracts (Montgomery et al., 2017) .
These findings have some international implications. They show the limitations of a workfirst approach with little consideration of the demand-side. If workers end up stuck in low pay with little chance of upward wage mobility, this clearly has important implications for living standards and earnings. At the time of writing, the UK had an employment rate above the OECD average, but slightly below countries such as Germany or the Netherlands which have much better productivity performance. Better, more expensive active labour market policies as in the Dutch case, or better coordination as in Germany, are valuable parts of a labour market strategy (Hall and Soskice, 2001) . Indeed, while elements of a 'work first' approach have been targeted in countries including the Netherlands and Germany, these countries all have significantly different institutions: stronger social partnerships, works councils and so on. These countries also tend to have more activist economic policy which balances the supply-and the demand-side of labour markets.
This article opens up new potential areas of research on low pay. While we consider the relationship between low pay and sector, this does not mean that individuals with low pay will necessarily be in poverty. Low pay does not always mean poverty, if individuals work in households where others work in better paid jobs. Future work may consider the extent to which sector influences poverty outcomes as well, potentially using household data. Second, while we consider short-term earnings mobility some of this is likely to be short-term movement around the low pay threshold. Other work may wish to consider longer-term views on earnings mobility, such as using the Understanding Society dataset. Third, we have not examined directly the issue of occupation, and future work may consider how this interacts with sectoral change. Finally, other countries have varying levels of low pay, and further comparative work would be useful. 
